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Abstract  - 2-Amin0-5,6-dihydropyrimidin-(lH)-4-one 

der iva t ives  containing guanidine moiety I31 have been 

synthesized i n  exce l len t  y i e l d s  by the cyc l iza t ion  o f  

f ree N-subst i tuted guanidines w i th  a.bunsaturated es ters  

such as methyl ac ry la te  and methyl methacrylate der iva t ives  

under m i l d  condit ions. 

Na tu ra l l y  occurr ing heterocycles possessing guanidine skeletones have been widely found in ,such 

b i o l o g i c a l l y  ac t i ve  compounds as viomycidinel, tuberactidine2, tetrodotoxfn3 and saxi toxin4. 

Dihydropyrimidines containing a guanidine m i e t y 5  have been demonstrated t o  have a s e l e c t i v i t y  

fo r  the sodium channel'in the muscle membrane qua l i t a t i ve l y  s i m i l a r  t o  t h a t  from tetrodotoxin3 

o r  saxi toxin4 and a lso  reported t o  be important intermediates i n  the catabolism and anabolism of  

pyrimidines6. The c y c l i r a t i o n  o f  o,B-unsaturated carboxylic acids w i t h  amidines has been known 

t o  produce dihydropyrimidine der iva t ives  i n  low y i e l d s  by ac id  ca ta l i zed  r i n g  f o n a t i o n  under 

re f lux  condi t ions7. This methed has been ra ther  widely employed, bu t  requires h igh react ion  

temperature i n  ac id i c  condi t ion.  Consequently, the  y ie lds are poor due t o  the u n s t a b i l i t y  of 

the products8 and the f o n a t i o n  of s ide products. While, c a t a l y t i c  hydrogenation of 4- 

pyrimidinones has been known t o  y i e l d  dihydropyrimidines usaul ly i n  low y i e l d s  due t o  the 

d i f f i c u l t y  t o  cont ro l  the degree of hydrogenation and to  the formation of s ide products9. We 

describe herein an e f f i c i e n t  synthesis o f  5.6-dihydropyrimidin-(1Hl-4-ones (3) by a simple 

c y c l i r a t i o n  o f  f r e e  N-alkylguanidines (21  wi th  a,&unsaturated esters (1 )  i n  t e r t i a r y  butanol o r  

i n  isopropanol a t  room temperature. 
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Table I .  cycl iza t ion  of Guanidine Der ivat ives  with a,@-unsaturated b t e r s  a t  2 5 ' ~  

Run Substrates Reaction Time (h )  Products y ie ldsa(%)  

9- 

a) Isolated y ie lds ,  b) Star t ing  mater ia ls  were recovered quant i ta t ive ly .  

- 1 7 7 0 -  
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mp 249-51~c(dec.), 'H n m r ( ~ ~ 0 1  61.16(3H, t, J=.7.99,b~z),, 2 .50(2~,  t, 5.7.80 HZ), 3.37(2H, q, 

5.7.99 Hz), 3.47(2H, t, 5-7.80 Hz), UV AR!~ tm IEI 206 (1 .325~10~) .  240 (1 .282~10~) ,  
H20(pH 12) 208(1.222~10~1, 238(1.085~10~) 

mp 170-174~C, IH nmr(D20) S2.50(2H, t, 5-6.99 Hz), 2.82(3H, s. NH Me), 2.97(3H, s, N - ~ e ) ,  

3.47(2H, t, 54.99 Hz). UV A % t H  nm ( e l  220(1.123x10~1, 238(1.063~10~),  H20(pH 121 

219(1 .052~10~) ,  236(7.478x1o31. 

mp 239-4i0c, 'H nmr(D20) 61.00(3H, d, Jn6.99 HZ), 2.43(1H, m), 2.92(3H, s, -N-M~I ,  3.15(1H, 

d, 5-12 Hz). 3.28(d, lH, 5=12 Hz). A$tH nm (E) 205(1.146~10~1, 238i1.055x104), D201pH 12) 

207( l  .055xlo4) 236(9.60~10~1. 

I n  a t yp i ca l  run (Run 31, 1.1-dimethylguanidine su l f a te lo  (488 mg. 2 m o l )  was suspended i n  a 

sodium isopropoxide so lu t ion  (Na: 110 mg, 4.78 mnple, i-PrOH : 12 m l l  under anhydrous helium. 

A f t e r  the mix ture  was re f luxed f o r  1.5 h, the prec ip i ta tes  were removed by f i l t r a t i o n  t o  g ive  a 

f ree 1.1-dimethylguanidine solut ion.  To the f i l t r a t e  methyl acry la te  10.35 ml. 4 m mole) was 

slowly added a t  25% and the react ion  mixture was s t i r r ed  a t  25' fo r  ca. 48 h u n t i l  only one 

spot Of product remained on t l c .  (Rf  = 0.45, s i l i ca -ge l :  Merch 60 GF 254, solvent:  MeOH). The 

react ion  mixture was concentrated under reduced pressure t o  g ive  the  crude product (5) which war 

p u r i f i e d  by a column chromatography (Wako s i l i c a  ge l  100 mesh, solvent: MeOH, y i e l d :  600 mg = 

100%. 'H NMR, UV, and 1R spectra m e t l l .  

The resu l t s  obtained are sumar ized i n  Table 1. 

The s t ruc ture  J and the s t ruc tu re  of the product were assigned on the basis o f  the data o f  

i t s  UV and IH nmr spectra. The presence of a conjugated double bond w i t h  a carbonyl group i n  

a l l  the products was determined by canparison o f  UV spectra of the products (5. 5. 2 .  8, and 9 )  



with t ha t  of 5 which i s  a m d e l  canpound f i x e d  i n  the 2-amino form and can not e x i s t  i n  the 

imino form (6 '1  because of the dimethylamino group a t  the 2-posi t ion.  The Amax I236 nml' i n  

Meo~) and 11.44 x 1041 values o f  6 are c lose t o  those o f  a l l  the products. I f  the methyl group 

i s  attached on N3 i n  c ,  the  chemical s h i f t  of N 3 - ~ e  i n  the nmr spectrum should be i n  the lower 

f i e l d  than tha t  2.97 ppm i n  8 because N~ i s  located between carbonyl and inmino group12. 

The c y c l i z a t i o n  appears t o  be i n i t i a t e d  o i a  Michael add i t i on  o f  the guanidines t o  the  

double bond and then to complete the c y c l i z a t i o n  w i th  the es ter  moiety. It i s  noteworthy t ha t  

the s t e r i c  e f f e c t  does n o t  play an important r o l e  i n  the react ion  of 1 w i t h  guanidine o r  methyl 

guanidine, bu t  t h a t  i n  the case o f  cyc l i za t i on  of w i t h  N,N- o r  N,N8-dimethylguanidine, it i s  

important f a c t  (Run 1 and,) and N,NS,N"-trimethylguanidine does no t  reac t  w i t h  1 (Run ll. This 

e f f i c i e n t  method f o r  the synthesis o f  2 analogues i s  now i n  progress fo r  the f u r t h e r  synthet ic  

appl icat ion and scope. 
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